Characteristics of neuron activity in the honey bee (Apis mellifera L.) in conditions of kynurenine deficiency.
Neuron activity was studied electrophysiologically in the antennal lobes, mushroom bodies, and cervical connective during ontogenesis (days 1, 3, 7, and 25) in snow(laranija) mutant bees, which suffer kynurenine deficiency, and in wild-type bees. Neuron activity recorded from the cervical connective was found to show the greatest dependence on kynurenine content. Mutation in the structural gene for tryptophan oxygenase, the first and key enzyme in the kynurenine pathway for tryptophan metabolism (KPTM) and which leads to kynurenine deficiency, decreased the frequency of neuron spike activity recorded from the cervical connective. This would appear to be associated with a possible deficiency of glutamic acid; it was independent of the deficiency of kynurenic acid and kynurenine, a point subject to further studies. Clear manifestation of the effect of the mutation requires the presence of two mutant alleles in the bee genome (homozygosity). The effect of the mutation, to inhibit neuron activity in the cerebral ganglion, corresponds to the effect seen previously at the behavioral level. Less clear effects were obtained from recordings of neuron activity from the antennal lobes and mushroom bodies. This may be associated with the complexity of the spectrum of biochemical lesions in different parts of the brain resulting from the mutation.